Transition metal sulfide compounds such as CoS 2 can be employed for energy storage purposes such as anodes for Li-ion batteries or as materials for supercapacitor applications. The cobalt sulfide phase diagram contains many compounds including Co 9 S 8 , CoS, Co 3 S 4 , Co 2 S 3 , and CoS 2 ; the different compositions are often a result of different synthesis conditions such as temperature and atmosphere. Additionally, oxidation of Cobalt Sulfide phases can occur depending on the pO 2 present during heat treatment. We have interest in monitoring the phase changes of cobalt sulfide in-situ, beginning with the CoS 2 stoichiometry. By heating in-situ under inert atmosphere (e.g. N 2 gas) one can monitor the changes in phase, with typical progression to the more reduced forms at elevated temperatures. Additionally, we can determine the impact of pO 2 on decomposition, because the presence of O 2 in the gas stream will allow for the cobalt sulfide to oxidize. We have configured a high temperature XRD system with a portable Gas Chromatography (GC) instrument to enable in-situ characterization of cobalt sulfide phases during heat treatment schedules along with concurrent detection of off-gassing species during such reactions. We shall report the impact of pO 2 on the changes in cobalt sulfide phases and possible side reactions during heat treatment. Particular attention shall be given to the gaseous species released during oxidation of CoS 2 to verify SO 2 species evolved from the sample. Results will be presented in the context of phase stability of the CoS 2 compound and the impact that pO 2 conditions have on the oxidation of cobalt sulfides to form decomposition products such as oxide phases.
